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(57) ABSTRACT

A cutting device to sever a cable or the like. The cutting
device can be used to sever the cable or the like 1n relatively
inaccessible locations, such as in the ocean. The cutting
device can include one or more springs that can be loaded to
facilitate the deployment of a cutting tool to sever the cable
or the like. The cutting device can include a lever than can
be rotated between a locked configuration impeding deploy-
ment of the cutting tool and an unlocked configuration
permitting deployment of the cutting tool. A linkage can
retain the lever 1n the locked configuration. The linkage can
be compromised, permitting the movement of the lever mto
the unlocked configuration.
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w00

Method of Arming and Deploying Cutting Device

702 Insert arming bolt through peripheral wall of
housing and into cutting tool

704~_| Rotate arming bolt to move the cutting tool into
an armed position that loads the spring(s)

706 Move lever into locked configuration that
blocks deployment of the cutting tool

708 Couple lever to housing with linkage to retain
lever in locked configuration

0 Insert cable into opening of housing
712 . .

Insert stop block into housing
714

Remove arming bolt

Compromise or release linkage to permit
716 lever to move to an unlocked configuration

and deploy the cutting tool to cut the cable
positioned in the opening

FIG. 14
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UNDERWATER CUTTING DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Patent
Application No. 63/191,677, filed May 21, 2021, which 1s
incorporated herein by reference i its entirety. Any and all
applications, 1f any, for which a foreign or domestic priority
claim 1s 1denftified in the Application Data Sheet of the
present application 1s hereby incorporated by reference

under 37 CFR 1.57.

BACKGROUND

Cables and the like are used 1n numerous applications to
tether or secure one or more items. It can be difhicult,
however, to quickly and reliably sever a cable or the like to
quickly release the one or more 1tems. In many instances,
this can be due to the 1naccessibility of the cable or the like.
For example, a cable can be used to tether one or more 1tems
underwater proximate the ocean floor. It can be dithicult to
sever the cable to release the one or more items to float to
the ocean surface for collection because the cable 1s located
underwater and at an extreme depth.

SUMMARY

The systems and methods described herein each have
several aspects, no single one of which 1s solely responsible
for 1ts desirable attributes. Without limiting the scope of this
disclosure, several non-limiting features will now be dis-
cussed briefly.

In some variants, a device to sever a cable 1s disclosed
herein. The device can include a housing that can have a
peripheral wall and a hole that can receive the cable there-
through. The device can include a cutting tool disposed in
the housing. The cutting tool can include a shait and a head
having a cutting edge that can sever the cable. The device
can 1nclude one or more springs that can be disposed around
the shaft. The device can include a bolt that can extend
through the peripheral wall of the housing and into the shaft
ol the cutting tool to arm the device. The bolt can be rotated
to pull the cutting tool to compress the one or more springs
between the peripheral wall and the head of the cutting tool.
The device can include a lever that can be moved between
a locked configuration and an unlocked configuration. The
lever can block movement of the cutting tool toward the hole
in the locked configuration and can permit movement of the
cutting tool toward the hole 1n the unlocked configuration.
The device can include a link that can couple the lever to the
housing to secure the lever in the locked configuration. The
link can be compromised to allow the lever to be moved to
the unlocked configuration to permit the cutting tool to move
toward the hole.

In some vanants, the guide block can be disposed 1n the
housing. The guide block can include a central slot that can
receive at least the head of the cutting tool. The guide block
can facilitate sliding of the cutting tool during deployment
and arming.

In some varnants, the guide block can prevent rotation of
the cutting tool during deployment and arming.

In some variants, the guide block can be made of plastic
to promote sliding of the cutting tool.

In some variants, the device can include a stop block that
can be disposed 1n the housing on an opposing side of the
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hole relative to the cutting tool. The cutting tool can deploy
over the hole and into the stop block.

In some variants, the stop block can be made of plastic.

In some variants, the stop block can include an angled
edge proximate the hole.

In some variants, the cutting edge can be angled.

In some variants, the cutting edge can be {flat.

In some vanants, the cutting edge can be angled and
correspond to the angled edge of the stop block.

In some variants, the one or more springs can be helical
springs with closed and ground ends.

In some variants, the one or more springs can include at
least two springs positioned in series.

In some variants, the lever can be coupled to the housing
with a fastener and pivot about the fastener between the
locked and unlocked configurations.

In some variants, the fastener can be a shoulder screw.

In some variants, the device can include a thrust needle
roller bearing that can facilitate rotation of the bolt.

In some variants, the device can include a flanged sleeve
bearing that can be disposed in the peripheral wall of the
housing. The bolt can extend through the flanged sleeve
bearing.

In some variants, the lever can include a protrusion that
can contact the cutting tool to block movement of the cutting
tool toward the hole.

In some variants, the protrusion can contact the cutting
tool at a contact point that 1s aligned with a central axis of
the shatft.

In some variants, the housing can include a guide slot that
can receive the protrusion therein such that the protrusion
moves through the guide slot as the lever 1s rotated between
the locked and unlocked configurations.

In some variants, the guide slot can be curved.

In some variants, the lever can rotate about a pivot that
can be a first distance away from the protrusion. The one or
more springs can push the cutting tool against the protrusion
at the contact point to generate a first torque.

In some variants, the link can couple the lever to the
housing at a location that 1s a second distance away from the
pivot to generate a second torque that 1s equal and opposite
to the first torque to prevent the lever from rotating from the
locked configuration to the unlocked configuration.

In some variants, the lever can include stainless steel.

In some variants, a cutting device that can sever a cable
1s disclosed herein. The device can include a housing that
can have an opening that can receive a cable therein. The
device can include a blade disposed 1n the housing that can
cut the cable received 1n the opening. The device can include
one or more springs that can apply a force to the blade such
that the blade deploys toward the opening to cut the cable.
The device can include a screw that can extend through the
housing and into the blade such that rotation of the screw
moves the blade to compress the one or more springs
between the blade and the housing. The device can include
an arm that can block deployment of the blade toward the
opening 1n a locked configuration and permit deployment of
the blade toward the opening 1n an unlocked configuration.
The device can include a fastener that can retain the arm 1n
the locked configuration. The fastener can release the arm to
allow the arm to be moved to the unlocked configuration to
permit the blade to move toward the hole.

In some variants, the device can include a guide block that
can be disposed in the housing. The guide block can have a
central slot that can receive at least a portion of the blade.
The gmide block can facilitate sliding of the blade during
deployment and arming.
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In some variants, the guide block can prevent rotation of
the cutting tool during deployment and arming.

In some variants, the guide block can be made of plastic
to promote sliding of the cutting tool.

In some varnants, the device can include a backstop block
that can be disposed 1n the housing on an opposing side of
the opening relative to the blade. The blade can deploy over
the opening and into the backstop block.

In some variants, the backstop block can be made of
plastic or fiberglass.

In some variants, the backstop block can include an
angled edge proximate the opening.

In some variants, the blade can include a cutting edge that
can be angled.

In some variants, the blade can include a cutting edge that
can be flat.

In some variants, the blade can include a cutting edge that
can be angled and correspond to the angled edge of the
backstop block.

In some variants, the one or more springs can be helical
springs with closed and ground ends.

In some variants, the one or more springs can include at
least two springs positioned 1n series.

In some variants, the blade can include a shaft. The one
or more springs can be disposed around the shatft.

In some variants, the arm can be coupled to the housing
with a fastener and pivot about the fastener between the
locked and unlocked configurations.

In some variants, the fastener can be a shoulder screw.
In some variants, the device can include a thrust needle
roller bearing that can facilitate rotation of the screw.

In some variants, the device can include a flanged sleeve
bearing that can be disposed 1n a wall of the housing. The
screw can extend through the flanged sleeve bearing.

In some variants, the arm can include a protrusion that can
contact the blade to block movement of the blade toward the
opening.

In some variants, the protrusion can contact the blade at
a contact point that 1s aligned with a central axis of the blade.

In some variants, the housing can include a guide slot that
can receive the protrusion therein such that the protrusion
moves through the guide slot as the arm 1s rotated between
the locked and unlocked configurations.

In some variants, the guide slot can be curved.

In some variants, the arm can rotate about a pivot that 1s
a first distance away from the protrusion. The one or more
springs can push the blade against the protrusion at the
contact point to generate a {irst torque.

In some variants, the fastener can couple the arm to the
housing at a location that 1s a second distance away from the
pivot to generate a second torque that 1s equal and opposite
to the first torque to prevent the arm from rotating from the
locked configuration to the unlocked configuration.

In some variants, the arm can be made of stainless steel.
In some variants, a cutting device that can sever a cable
1s disclosed herein. The device can include a housing that
can have an opening that can receive a cable therein. The
device can include a cutting tool that can be disposed 1n the
housing that can cut the cable received in the opeming. The
device can include one or more springs that can apply a force
to the cuttlng tool such that the cutting tool deploys toward
the opeming to cut the cable. The device can include a bolt
that can extend through the housing and into the cutting tool
such that rotation of the bolt moves the cutting tool to load
(e.g., compress or tension) the one or more springs. The
device can include an arm that can be moved between locked
and unlocked configurations. The arm can block deployment
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of the cutting tool toward the opening 1n the locked con-
figuration and permit deployment of the cutting tool toward
the opening 1n the unlocked configuration. The device can
include a linkage that can retain the arm in the locked
configuration. The linkage can release the arm to allow the
arm to be moved to the unlocked configuration to permait the
cutting tool to move toward the opening.

In some variants, the device can include a guide block that
can be disposed in the housing. The guide block can have a
central slot that can receive at least a portion of the cutting
tool. The guide block can facilitate sliding of the cutting tool
during deployment and arming.

In some variants, the guide block can prevent rotation of
the cutting tool during deployment and arming.

In some vanants, the guide block can be made of plastic
to promote sliding of the cutting tool.

In some variants, the device can include a backstop block
disposed 1n the housing on an opposing side of the opening
relative to the cutting tool. The cutting tool can deploy over
the opening and into the backstop block.

In some vanants, the backstop block can be made of
plastic.

In some variants, the backstop block can include an
angled edge proximate the opening.

In some variants, the cutting tool can include a cutting
edge that 1s angled.

In some variants, the cutting tool can include a cutting
edge that 1s flat.

In some variants, the cutting tool can include a cutting
edge that 1s angled and corresponds to the angled edge of the
backstop block.

In some varnants, the one or more springs can be helical
springs with closed and ground ends.

In some variants, the one or more springs can include at
least two springs positioned in series.

In some variants, the cutting tool can include a shatt. The
one or more springs can be disposed around the shaft.

In some variants, the arm can be coupled to the housing
with a fastener and pivot about the fastener between the
locked and unlocked configurations.

In some variants, the fastener can be a shoulder screw.

In some variants, the device can include a thrust needle
roller bearing that can facilitate rotation of the bolt.

In some variants, the device can include a flanged sleeve
bearing that can be disposed 1n a wall of the housing. The
screw can extend through the flanged sleeve bearing.

In some variants, the arm can include a protrusion that can
contact the cutting tool to block movement of the cutting
tool toward the opening.

In some variants, the protrusion can contact the cutting
tool at a contact point that 1s aligned with a central axis of
the blade.

In some variants, the housing can include a guide slot that
can receive the protrusion therein such that the protrusion
moves through the guide slot as the arm 1s rotated between
the locked and unlocked configurations.

In some variants, the guide slot can be curved.

In some variants, the arm can rotate about a pivot that 1s
a first distance away from the protrusion. The one or more
springs can push the cutting tool against the protrusion at the
contact point to generate a {irst torque.

In some variants, the fastener can couple the arm to the
housing at a location that 1s a second distance away from the
pivot to generate a second torque that 1s equal and opposite
to the first torque to prevent the arm from rotation from the
locked configuration to the unlocked configuration.
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In some variants, the arm can include stainless steel.
In some variants, a cutting device that can sever a cable

1s disclosed herein. The device can include a housing that
can have an opening that can receive a cable therein. The
device can include a cutting tool that can be disposed in the
housing that can cut the cable received in the opeming. The
device can include one or more springs that can apply a force
to the cutting edge such that the cutting tool deploys toward
the opening to cut the cable. The device can include an
arming mechanism that can load (e.g., compress or tension)
the one or more springs. The device can include a locking
mechanism that can be manipulated between a locked and
unlocked configuration. The locking mechanism can block
deployment of the cutting tool toward the opening in the
locked configuration and permit deployment of the cutting
tool toward the opening in the unlocked configuration. The
device can include a linkage that can retain the locking
mechanism in the locked configuration. The linkage can
release the locking mechamism to permit the cutting tool to
move toward the opening.

In some variants, a method of arming and deploying a
cutting device 1s disclosed herein. The method can 1nclude
inserting a cable into an opening of a housing. The method
can include inserting an arming bolt through a peripheral
wall of the housing and into a cutting tool. The method can
include rotating the arming bolt to move the cutting tool into
an armed positioned that loads (e.g., compress or tension)
one or more springs. The method can include moving a lever
into a locked configuration that blocks deployment of the
cutting tool. The method can include coupling the lever to
the housing with a linkage to retain the lever 1n the locked
configuration. The method can include removing the arming
bolt. The method can include compromising the linkage to
permit the lever to move to an unlocked configuration and
the cutting tool to deploy to cut the cable positioned in the
opening of the housing.

In some variants, moving the lever ito the locked con-
figuration to block deployment of the cutting tool can
include positioning a contact point of a protrusion of the
lever against a contact surface of the cutting tool.

In some variants, the method can include moving the
protrusion within a guide slot of the housing.

In some vanants, rotating the arming bolt to move the
cutting tool mnto an armed positioned that loads the one or
more springs can include compressing the one or more
springs between a head of the cutting tool and the peripheral
wall of the housing.

In some variants, rotating the arming bolt to move the
cutting tool into an armed positioned that loads the one or
more springs can include pulling the one or more springs
into tension.

BRIEF DESCRIPTION OF DRAWINGS

Throughout the drawings, reference numbers may be
re-used to 1ndicate correspondence between referenced ele-
ments. The drawings are provided to illustrate example
embodiments described herein and are not intended to limat
the scope of the disclosure.

FIGS. 1A-1C 1illustrate various views ol an example
cutting device.

FIG. 1D 1illustrates a schematic of a device that can
tacilitate releasing a link to deploy a cutting tool of the
cutting device.

FIG. 1E illustrates the cutting device of FIGS. 1A-1C
with covers removed, showing an interior of a housing of the
cutting device.
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FIGS. 2A and 2B 1illustrate an example housing.
FIGS. 3A-3C 1illustrate an example cutting tool.

FIGS. 4A and 4B illustrate an example guide block.

FIGS. 5A and 5B illustrate the cutting tool of FIGS.
3A-3C positioned 1n the guide block of FIGS. 4A and 4B.

FIG. 6 illustrates an example arming bolt, washer, thrust
needle roller bearing, and flanged sleeve bearing.

FIG. 7 illustrates example springs.

FIG. 8 1illustrates a sectioned view of a portion of the
cutting device.

FIG. 9A 1llustrates an example lever, washer, and fastener.

FIG. 9B illustrates the lever of FIG. 9A.

FIG. 10A 1llustrates a section view of the cutting device
in an armed configuration.

FIG. 10B 1illustrates a section view of a portion of the
cutting device 1n a deployed configuration.

FIG. 10C 1illustrates the cutting device mn a deployed
configuration.

FIG. 11 illustrates an example stop block.

FIGS. 12A and 12B 1llustrate the cutting device applied 1n
an underwater application in which a cable 1s severed to
release one or more 1tems to float to the ocean surface.

FIG. 13 illustrate the cutting device applied 1n an under-
water application 1n which a cable 1s severed to release the
one or more 1tems to descend to the ocean tloor.

FIG. 14 illustrates an example of a method for arming and
deploying an arming device.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

The foregoing aspects and many of the attendant advan-
tages of this disclosure will become more readily appreci-
ated as the same become better understood by reference to
the following detailed description, when taken in conjunc-
tion with the accompanying drawings. While the following
figures and description are often described heremn with
respect to underwater operation, the devices and methods
described herein can be used in other applications, which
include at least those described herein.

FIGS. 1A-1C 1illustrate a cutting device 100, which can
also be referred to as a cutting assembly, cable cutter,
severing device, or severing assembly. The cutting device
100 can be used to sever a cable 300 or the like (e.g., rope,
cord, wire, chain, line, fibers, etc.). The cable 300 can be
made of a variety ol materials, such as metals, polymers,
metal alloys, etc. In some variants, the cable 300 can be
made of high strength synthetic matenial(s). In some vari-
ants, the cutting device 100 may be used to sever other
items, such as a bolt, screw, link, etc. The cutting device 100
can be inexpensive, light, small, and/or have a low wet
weight. The cutting device 100 can operate underwater or
out of water. The cutting device 100 can be varying lengths,
which can include at least about 13 inches. The cutting
device 100 can be varying widths, which can include at least
about 2.5 inches.

To place the cable 300 1n a cutting position, the cable 300
can be placed through a hole 106 (e.g., opening) of the
cutting device 100, as illustrated in FIG. 1A. The hole 106
can extend through the cutting device 100. For example, the
hole 106 can pass through opposing sides of the cutting
device 100. The hole 106 can be various shapes (e.g.,
circular, rectangular, 1rregular, etc.) and/or sizes. The size of
the hole 106 can correspond to the size of the cable 300. For
example, the hole 106 can be slightly larger than the outer
periphery of the cable 300 to reduce movement of the cable
300 within the hole 106. In some variants, the size of the
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hole 106 can be changed to accommodate cables 300 of
various sizes. For example, in some variants, the hole 106
can be defined by an 1nsert that can changed to provide holes

of various sizes. In some variants, the hole 106 can be a slot

extending 1n from a periphery of the cutting device 100 to
allow a cable 300 to be slide into the hole 106 from the
periphery of the cutting device 100. The cable 300 can be
locked within the slot via a locking arm.

The cutting device 100 can include a housing 102. The
housing 102 can be various shapes (e.g., a rectangular prism)
and/or si1zes. The housing 102 can house a cutting tool and
associated components that can be used to sever the cable
300. The housing 102 can include an open side. The open
side can be covered by a first cover 104 and/or second cover
105, as illustrated 1n FI1G. 1C, which can also be referred to
as lids. The first cover 104 can be secured to the housing 102
with fastening bolts or screws 126. The second cover 105
can be secured to the housing 102 with fastening bolts or
screws 124. In some variants, the first cover 104 and/or
second cover 105 can be coupled to the housing 102 via a
hinge. The hole 106 can extend through the first cover 104
and housing 102, such that a through hole extends through
the cutting device 100.

In some variants, the first cover 104 can have one or more
apertures 128 (e.g., two, three, etc.). The one or more
apertures 128 can be used to verily the status of the cutting
device 100 (e.g., whether the cutting mechanism 1s ready for
deployment, e.g., armed, or has already been deployed). The
one or more apertures 128 can allow water to flow 1n and out
of the cutting device 100, which can reduce the flow
resistance experienced by the cutting tool during firing. In
some variants, the second cover 105 can include one or more
apertures 136 (e.g., two, three, etc.). The one or more
apertures 136 can be used to verily the status of a stop block
(e.g., backstop, backstop block) positioned within the hous-
ing 102. The one or more apertures 136 can allow water to
flow 1n and out of the cutting device 100, which can reduce
the tlow resistance experienced by the cutting tool during
firing. As described herein, the cutting mechanism can
deploy a cutting edge towards and/or into the stop block to
sever the cable 300. In some vanants, the cutting edge can
break the stop block upon impact, which can be verified
through the one or more apertures 136. Deploying the
cutting tool past the hole 106 to break the stop block can
ensure that a cable or the like 1n the hole 106 1s completely
severed.

In some variants, the cutting device 100 can include a
guide block 150, described herein, that can guide movement
of a cutting tool within the cutting device 100. The guide
block can be secured to the first cover 104 with one or more
fastening bolts 132.

The cutting device 100 can include an arming bolt 138,
which can also be referred to as an arming mechanism, bolt,
arming screw, or screw. The arming bolt 138 can be rotated
to place a cutting tool within the cutting device 100 1n an
armed position (e.g., ready for deployment), which can
include loading a spring. In some variants, the arming bolt
138 can be rotated manually or with a mechanism to arm the
cutting device 100. In some variants, the arming bolt 138 can
include a lever enabling an operator to manually arm the
cutting device 100 without an additional tool. In some
variants, a motor (e.g., electric motor) can move the cutting,
tool within the cutting device 100 to an armed configuration.
In some variants, a multi-stage lever system can be used to
move the cutting tool to an armed configuration, which can
at least imnclude a two or three stage lever system.
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Returning to FIG. 1A, the cutting device 100 can include
a lever 112, which can also be referred to as a locking
mechanism, locking lever, arm, member, or bar, that can
lock the cutting tool within the cutting device 100 in an
armed position. The lever 112 can be rotated about a fastener
110 (e.g., shoulder screw, pivot, bolt, bolt with a standoil 1n
the middle, etc.) to position the lever 112 1n a locked position
within a recess 108 of the housing 102, as illustrated 1n FIG.
1A. In some vanants, the lever 112 can rotate about a
protrusion (e.g., cylinder) extending from the housing 102.
The lever 112 can be secured in the locked position via a link
118, which can also be referred to as a bar, linkage, clip, tie,
clamp, fastener, etc. In some variants, the lever 112 can
include a lever aperture 114. The housing 102 can include a
housing aperture 116. The link 118 can extend 1nto the lever
aperture 114 and housing aperture 116 to secure the lever
112 1n the locked position. With the link 118 securing the
lever 112, the cutting device 100 may not sever the cable
300. In use, the operator can rotate the arming bolt 138 to
move the cutting tool within the cutting device 100 to an
armed position, which may include loading (e.g., compress-
ing or tensioning) one or more springs. The lever 112 can
then be rotated into the recess 108 to position the lever 112
in a locked position, as 1llustrated 1n FIG. 1A, to impede the
deployment of the cutting tool within the cutting device 100.
The link 118 can then couple the lever 112 to the housing
102 to secure the lever 112 in the locked position. The
arming bolt 138 can then be removed. With the arming bolt
138 removed, the cutting tool can be deployed by removing,
decoupling, splitting, breaking, corroding, disintegrating,
melting, and/or otherwise compromising the link 118. The
lever 112 can be rotated out of the recess 108 as the cutting
tool moves toward and severs the cable 300 and, 1n some
variants, breaks the stop block. In some variants, the lever
112 can be rotated out 90 degrees.

In some variants, the link 118 can be a corrosion link,
which can corrode rapidly upon the application of an elec-
trical current therethrough. For example, a voltage (e.g., 10
volts, 20 volts, 30 volts, etc.) can be applied to the link 118,
resulting 1n 1ts corrosion to allow the lever 112 to rotate out
and the cutting tool to deploy to cut the cable 300 or the like.
The link 118 can corrode to a suflicient level to release the
lever 112 immediately or after 1, 2, 3, 5, 10, 20, 30, 60, 90,
120 or more seconds or any value between the foregoing
values. Similarly, in some variants, the link 118 can be
released from retaining the lever 112 by an acoustic release.
In some variants, the link 118 can be the jaws of an acoustic
release or a portion thereof. In some variants, the acoustic
release can be commanded to open, via a signal, timer,
program, etc., the jaws thereol to move the link 118 to
release the lever 112 such that the cutting tool fires. In some
variants, the link 118 can include a shape memory alloy that

can be elongated, by exposure to an electrical current, to
fracture a feature of the link 118 to release the lever 112
(e.g., a FRANGIBOLT®). In some variants, the link 118 can
be a fastener (e.g., clamp, tie, etc.) that can release the lever
112 upon command. In some variants, the link 118 can be
released with a pressure release. For example, if the cutting
device 100 drops below a particular depth of water, the
cutting device 100 can fire to cut the cable or the like. This
can advantageously allow the cable device 100 to fire before
the cable device 100 and/or the one or more items retained
by the cable or the like implodes from excessive pressure.

FIG. 1D 1illustrates a schematic of an example {iring
device 224 (e.g., link release, deployment device, etc.). In
some variants, the firing device 224 can be disposed on or
in or proximate the cutting device 100. The firing device 224
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can include a power source 226 (e.g., battery, wired power
source, etc.), controller 230, and/or receiver 232. In some
variants, the firing device 224 can include a processor,
transmitter, transceiver 228, and/or other feature to facilitate
the processes and/or methods described herein. The firing
device 224 can be 1n communication (e.g., wired or wire-
lessly) with a remote device 234. The remote device 234 can
include a transmitter 238, user interface 240, processor 242,
and/or controller 244. In some variants, the remote device
234 can include a transceiver 236, recerver, and/or other
teatures to facilitate the processes and/or methods described
herein.

In operation, an operator or system can send a signal (e.g.,
wired or wirelessly) by way of the remote device 234 to the
firing device 224 to release, break, and/or otherwise com-
promise the link 118. In some vanants, the cutting device
100 can deploy the cutting tool (e.g., release, break, and/or
otherwise compromise the link 118) as a result of a timer
expiring, reaching a particular water depth, reaching a
particular altitude, being exposed to a certain condition,
and/or other programmable action(s). For example, the
operator can interact with a user interface 240 to command
that the cutting device 100 cut the cable or the like. The
remote device 234 can communicate (e.g., send a signal), by
way ol the transmitter 238 or transceiver 236, to the firing
device 224 a command to cut the cable or the like. The
remote device 234 can receive the communication by way of
the receiver 232 or transceiver 228. The firnng device 224
can release, break, and/or otherwise compromise the link
118. With a corrosion link, the power source 226 can apply
a current through the link 118, causing the link 118 to
corrode such that the link 118 breaks from the force applied
by the cutting tool so that the cutting tool deploys, which can
include causing the lever to be rotated out. With a link 118
having a shape memory alloy portion, the power source 226
can apply a current to the link 118, causing the link 118 to
expand and break to allow the cutting tool to deploy, which
can 1nclude rotating out the lever. In some variants, the link
118 can be a fastener (e.g., clamp) that can be commanded
by the firing device 224 to release the cutting tool and/or
lever 112 to allow for the deployment of the cutting tool
(e.g., acoustic release, as described herein), which can
include rotating out the lever. In some variants, the trans-
ceiver 228 or transmitter ol the finng device 224 can
communicate with the remote device 234 to indicate the
status of the firing device 224 (e.g., whether the firing device
224 has been fired or activated to release, break, and/or
otherwise compromise the link 118).

Returming to FIG. 1A, the lever 112 can be made of a
variety of materials. In some variants, stainless steel may be
preferred for 1ts resistance to salt water, strength properties,
and/or ability to resist binding. In some variants, steel may
be used. When the cutting device 100 uses high loads, an
aluminum lever 112 may not be desirable because the lever
112 may flow (e.g., plastically deform) over time under a
high load. However, an aluminum lever 112 may be used for
a cutting device 100 using lower loads and/or intended for
a short life span. In some variants, the geometry of an
aluminum lever 112 may be changed (e.g., a protrusion
described herein may be larger) to avoid flow such that an
aluminum lever 112 may be used under high loads. In some
variants, an aluminum lever 112 may be used under high
loads by incorporating another material (e.g., stainless steel,
brass, etc.) at a point of contact between the lever 112 and
the cutting tool.

The housing 102 can include one or more apertures 120.
The one or more apertures 120 can be used to verily the
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status of the cutting device 100 (e.g., whether the cutting
device 1s armed for deployment, deployed, etc.). The one or
more apertures 120 can allow water to tlow 1n and out of the
cutting device 100, which can reduce the tlow resistance
experienced by the cutting tool during firing. The stop block,
described herein, can be secured to the housing 102 via a
plurality of fastening bolts or screws 122 (e.g., two, three,
four, etc.).

The cutting device 100 can include a seawater ground
130, as 1llustrated 1n FIG. 1B. The seawater ground 130 can
be located on the cutting device 100 or closer to the firing
device 224 (e.g., activating device). The seawater ground
130 may be used when the link 118 1s a corrosion link that
can be corroded rapidly upon the application of an electrical
current therethrough. If other methods are used (e.g., break-
ing bolt, clamp release, pressure release, etc.), then the
seawater ground 130 may not be used.

FIG. 1E illustrates the cutting device 100 with the first
cover 104 and second cover 105 removed to expose a cavity
140 within the housing 102. The cutting device 100 can
include a cutting tool 142, which can also be referred to as
a cutter, knife, knife tool, blade, or blade tool. The cutting
tool 142 can be disposed 1n the cavity. The cutting tool 142
can mnclude a cutting edge 170, which can be positioned
proximate the hole 106. The cutting tool 142 can be
deployed for cutting with the force provided by a spring 144
and/or spring 146. In some variants, a single spring my
provide the deployment force for cutting. The spring 144
and/or spring 146 can apply a vanety of mitial forces to the
cutting tool 142, which can at least include less than 1000,
1000, 2000, 3000 or more pounds of force or any value
between the foregoing values. The spring 144 and/or spring
146 can be placed in series. In some variants, the spring 144
and/or spring 146 can be compression springs. In some
variants, the spring 144 and/or spring 146 can be helical
springs with closed and ground ends. In some variants, the
spring 144 and/or spring 146 can be tension springs that are
pulled 1nto tension to provide a pulling force to deploy the
cutting tool 142. As 1llustrated, the cutting tool 142 has been
pulled toward a contact surface 148 of a peripheral wall of
the housing 102 by the arming bolt 138 to compress and load
the spring 144 and/or spring 146. When tension springs are
used, a spring can be coupled to either side of the cutting tool
142 on opposing sides of the hole 106. The tension springs
can be pulled into tension and the cutting device 100 can
operate as described herein.

The cutting device 100 can include a guide block 150,
which can also be referred to as a guide 1nsert, glide block,
slide bearing, or glide insert. The guide block 150 can be
disposed within an enlarged portion 152 of the cavity 140 of
the housing 102. The enlarged portion 152 can help to
prevent movement of the guide block 150. A portion of the
cutting tool 142 can be positioned within the guide block
150. The guide block 150 can help to prevent the cutting tool
142 from binding, hitting the sides of the housing 102,
floating too high within the housing 102, etc. during deploy-
ment or arming of the cutting tool 142. The guide block 150
can help to prevent the cutting tool 142 from rotating as the
arming bolt 138 1s rotated to maneuver the cutting tool 142
into an armed configuration. The guide block 150 can guide
the cutting tool 142 during deployment and/or arming. The
guide block 150 can be a slide bearing for the cutting tool
142. In some varnants, the guide block 150 can be made of
a polymer, such as plastic.

As described herein, the cutting device 100 can 1nclude a
stop block 154, which can also be referred to as a back stop.
The stop block 154 can be disposed within the cavity 140 of
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the housing 102. The stop block 154 can be disposed on an
opposite side of the hole 106 relative to the cutting tool 142.
The stop block 154 can include an angled edge 155, which
can be proximate the hole 106. The angled edge 155 can be
complementary to the cutting edge 170 (e.g., be the same or
similar angle). As described herein, with the arming bolt 138
removed, the cutting tool 142 can be deployed. The spring
146 and/or spring 144 can apply a force to the cutting tool
142 moving the cutting edge 170 toward the cable 300
positioned through the hole 106 and rotating the lever 112
out of the recess 108. The cutting edge 170 can at least move
from one side of the hole 106 to the other to sever the cable
300. In some vanants, the cutting edge 170 can impact
and/or move mto the stop block 154. In some variants, the
spring 144 and/or spring 146 can apply less than 500, 500,
750, 1000, 1250, 1500 or more pounds of force to the cutting
tool 142 as the cutting tool 142 1mpacts the stop block 154.

FIGS. 2A and 2B illustrate the housing 102. FIG. 2A
illustrates the empty cavity 140 of the housing 102. The
housing 102 can include a tab 160, which can also be
referred to as a projection. The tab 160 can extend from the
peripheral wall of the housing 102 into the cavity 140. The
tab 160 can be positioned 1nto a gap of the guide block 150
when the guide block 150 1s disposed in the enlarged portion
152 of the cavity 140. The enlarged portion 152 can be
defined by recesses and/or grooves 1n the peripheral wall of
the housing 102. The enlarged portion 152 can provide
clearance for the guide block 150. In some variants, an
enlarged portion 152 1s not included, such as with a narrower
cutting tool 142 or wider housing 102. The tab 160 can help
to prevent movement of the guide block 150 when the guide
block 150 1s disposed 1n the cavity 140, which can include
the enlarged portion 152. An aperture 162 can extend
through the tab 160. The fastener 110 (e.g., shoulder screw)
can be disposed 1nto the aperture 162 to secure the lever 112
to the housing 102. In some variants, the aperture 162 can be
threaded. The threaded portion of the fastener 110 can be
inserted into the aperture 162 such that a smooth portion of
the fastener 110 extends out of the housing 102. The tab 160
can provide enough thread engagement for the fastener 110
to be threaded therein. The lever 112 can be rotated about the
smooth portion of the fastener 110. In some varants, the
lever 112 can pivot about a protrusion (e.g., cylinder)
extending from the housing 102.

The housing 102 can include a guide slot 164, which can
also be referred to as a slot, channel, guide channel, or guide
hole. A protrusion of the lever 112 can extend into the guide
slot 164 such that the protrusion moves within the guide slot
164 as the lever 112 is rotated from a locked to unlocked
position. The guide slot 164 can guide movement of the
lever 112. The guide slot 164 can include a width that i1s
slightly larger than a width of the protrusion of the lever 112.
The guide slot 164 can be a curved slot. The guide slot 164
can curve around the aperture 162. The guide slot 164 can
curve around the tab 160. The guide slot 164 can include
curved ends.

The housing 102 can include a recess 158. The recess 158
can be disposed within the cavity 140. The recess 158 can
receive the stop block 154 therein. The recess 158 can have
a shape corresponding to the shape of the stop block 154.
The recess 158 can help to secure the stop block 154 within
the cavity 140.

The housing 102 can include a contact surface 148. The
contact surface 148 can be a portion of the peripheral wall
of the housing 102. The contact surface 148 can be an
internal raised portion of the peripheral wall of the housing
102. The spring 146 can contact the contact surface 148. In
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some variants, the spring 146 and/or spring 144 can be
compressed between the cutting tool 142 and the contact
surface 148 to load the spring 146 and/or spring 144. In
some variants, a shait of the cutting tool 142 can contact the
contact surface 148 when placed 1n the armed configuration
with the spring 146 and/or spring 144 loaded. The contact
surface 148 can be {lat.

The housing 102 can include a hole 156. The arming bolt
138 can extend through the hole 156 and 1nto the cavity 140.
The arming bolt 138 can be inserted into a hole, which can
be threaded, of the cutting tool 142 such that the cutting tool
142 1s moved toward the contact surface 148 as the arming,
bolt 138 1s rotated. The contact surface 148 can be disposed
around the hole 156.

The housing 102 can include a recess 108, as 1llustrated
in FIG. 2B. The recess 108 can be outside of the cavity 140.
The recess 108 can receive the lever 112. The aperture 162
can extend 1nto the recess 108. The guide slot 164 can extend
into the recess 108. In the locked configuration, an arm of
the lever 112 can be rotated into the recess 108. In an
unlocked configuration, the arm of the lever 112 can be
rotated out of the recess 108. The recess 108 can decrease
the overall size of the cutting device 100 by housing the
lever 112 1n the locked configuration. In some variants, the
housing 102 does not include a recess 108.

FIGS. 3A-3C 1illustrate the cutting tool 142, which can
also be referred to as the cutter, knife, knife tool, blade, or
blade tool. The cutting tool 142 can include a shait 166. As
illustrated 1n FIG. 1E, the spring 146 and/or spring 144 can
be positioned around the shait 166. In some vanants, the
periphery of the shait 166 can be similar 1n size and/or shape
to the 1nner periphery of the spring 146 and/or spring 144 in
unloaded configurations. Returning to FIGS. 3A-3C, the
cutting tool 142 can include a hole 172. The hole 172 can be
disposed in the shait 166. The hole 172 can be threaded for
engagement with the arming bolt 138 such that rotation of
the arming bolt 138 moves the cutting tool 142 towards or
away from the contact surface 148. The depth or length of
the hole 172 or threaded portion thereot and/or the length of
the arming bolt 138 or threaded portion thereof can be long
enough such that the arming bolt 138 can be inserted within
the hole 172 from outside the housing 102 and rotated
(advancing the arming bolt 138 within the hole 172) to move
the cutting tool 142 from a deployed position (e.g., past the
hole 106 and/or into the stop block 154) to an armed
configuration, which may place the end of the shait 166
proximate the contact surface 148. In some variants, the
length of the hole 172 or threaded portion thereof can be the
same as or longer than the distance between the cutting edge
170 of the cutting tool 142 in the fully retracted armed
configuration and the angled edge 155 of the stop block 154
or a position more inward on the stop block 154 that 1s past
the angled edge 155 to ensure the cutting tool 142 can be
moved to clear the hole 106.

The cutting tool 142 can include a head 168. The head 168
can be disposed on an end of the shait 166. The cutting tool
142 can include a recess 174. The recess 174 can be
positioned proximate the guide slot 164 of the housing 102
such that the protrusion of the lever 112 positioned through
the guide slot 164 can move within the recess 174 as the
lever 112 1s rotated between the locked and unlocked
configurations. A contact surface 178 can be disposed at an
end of the recess 174. The protrusion of the lever 112 can
contact the contact surface 178 to impede the deployment of
the cutting tool 142 (e.g., prevent the spring 146 and/or
spring 144 from deploying the cutting tool 142 to sever the
cable 300). When the link 118 i1s not maintaining the position
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of the lever 112, the cutting tool 142 can deploy such that the
contact surface 178 pushes the protrusion of the lever 112
positioned within the recess 174, which can rotate the lever
112 out of the recess 108, as the cutting tool 142 moves to
sever the cable 300. The recess 174 can be disposed 1n the
head 168 of the cutting tool 142.

The cutting tool 142 can include a tab slot 176. The
cutting tool 142 can be positioned within the cavity 140 of
the housing 102 such that tab 160 of the housing 102 1s
positioned within the tab slot 176. The tab 160 can be
positioned within the tab slot 176 as the cutting tool 142
moves between the stowed and deployed configurations.
The tab slot 176 can enable the cutting tool 142 to translate
within the cutting device 100 without the tab 160 impeding,
movement. A longitudinal length of the tab slot 176 can be
oriented 1n the direction of movement of the cutting tool
142. The tab slot 176 can be disposed 1n the head 168 of the
cutting tool 142.

The cutting tool 142 can include a cutting edge 170,
which can also be referred to as a blade. The cutting edge
170 can be a guillotine style blade. The cutting edge 170 can
be angled. In some variants, the cutting edge 170 can be
curved. In some variants, the cutting edge 170 can be
straight or flat, which can require more cutting force than the
guillotine style blade. In some variants, the cutting edge 170
can be v-shaped. An angled or guillotine style blade can, 1n
some 1nstances, more efliciently cut a cable or the like. The
cutting tool 142 and/or portions thereof can be made of a
variety of materials, as described herein, which can include
high strength aluminum. The material of the cutting tool 142
may vary upon the material of the cable or the like to be cut.
The cutting tool 142 can be used more than once to cut
multiple cables or the like.

FIGS. 4A and 4B 1llustrate the guide block 150, which can
also be referred to as guide msert, glide block, or glide 1nsert.
The guide block 150 can include a central slot 180 to recerve
the cutting tool 142 therein. The guide block 150 can enable
the cutting tool 142 to smoothly slide to cut the cable or the
ike and/or arm the cutting device 100. The guide block 150
can prevent the cutting tool 142 from hitting the sides of the
housing 102. The guide block 150 can prevent the cutting
tool 142 from rotating during deployment for cutting and/or
as the arming bolt 138 rotates to move the cutting tool 142
into an armed position. The guide block 150 can include
opposing walls 182. The opposing walls 182 can be posi-
tioned on opposing sides of the central slot 180. The
opposing walls 182 can prevent the cutting tool 142 from
hitting the sides of the housing 102. One of the opposing
walls 182 can include a gap 184 therein. The gap 184 can be
positioned over the tab 160 of the housing 102 to help secure
the guide block 150 within the cavity 140 of the housing
102. The guide block 150 can be made of a variety of
materials which can include a polymer (e.g., plastic).

FIGS. 5A and 5B illustrate the cutting tool 142 positioned
within the guide block 150. The cutting tool 142 (e.g., the
head 168) can be positioned within the central slot 180 of the
guide block 150. During cutting and/or arming, the cutting
tool 142 can slide within the central slot 180. As described
herein, the guide block 150 can help to prevent the cutting
tool 142 from rotating as the arming bolt 138 rotates to move
the cutting tool 142. The cutting tool 142 can be oriented
within the guide block 150 such that the recess 174 and tab
slot 176 face away from the guide block 150. The cutting
tool 142 and guide block 150 can be positioned within the
housing 102 such that the cutting tool 142 1s positioned
between the guide block 150 and a surface of the housing
102.
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FIG. 6 illustrates the arming bolt 138 and associated
components. A flanged sleeve bearing 190 can be positioned
within the hole 156 of the housing 102 to enable the arming
bolt 138 to be rotated therein. A thrust needle roller bearing
188 and/or washer 186 can be positioned between the flange
of the flanged sleeve bearing 190 and the head of the arming
bolt 138 to facilitate rotation of the arming bolt 138 to move
the cutting tool 142. In some variants, the arming bolt 138
can be mserted into the hole 156 without the flanged sleeve
bearing 190, washer 186, and/or thrust needle roller bearing
188. As described herein, the arming bolt 138 can be
threaded such that rotation thereof, when inserted into the
hole 172 of the cutting tool 142, can move the cutting tool
142 within the cutting device 100. In some variants, another
bearing, other than the thrust needle roller bearing 188, can
be used to facilitate rotation of the arming bolt 138.

FIG. 7 1illustrates the spring 144 and/or spring 146. As
described herein, the spring 144 and/or spring 146 can apply
a force, which can include tension or compression, to move
the cutting tool 142 to cut the cable or the like. In some
variants, only one spring 1s used. In some variants, more
than two springs can be used. The spring 144 and/or spring
146 can be placed 1n series. In some variants, the spring 144
and/or spring 146 can be helical springs with closed and
ground ends.

FIG. 8 illustrates a section view of a portion of the cutting
device 100. As illustrated, the flanged sleeve bearing 190 1s
positioned within the hole 156 of the housing 102. The
arming bolt 138 extends through the flanged sleeve bearing
190 and into the cavity 140 of the housing. The thrust needle
roller bearing 188 and washer 186 are disposed between the
head of the arming bolt 138 and the flange of the flanged
sleeve bearing 190 to facilitate rotation of the arming bolt
138. The arming bolt 138 i1s extending from outside the

housing 102, through the hole 156, and into the hole 172 of
the shatt 166 of the cutting tool 142. As described herein, the
hole 172 can be threaded such that rotation of the arming
bolt 138 within the hole 172 1n a first direction moves the
cutting tool 142 toward the contact surface 148 and rotation
of the arming bolt 138 1 a second direction moves the

cutting tool 142 away from the contact surface 148. As
illustrated, the arming bolt 138 has been rotated to pull the
cutting tool 142 such that the shaft 166 of the cutting tool
142 contacts the contact surface 148 and the spring 146 and
spring 144 are compressed between the head 168 of the
cutting tool 142 and the contact surface 148 of the housing
102. Accordingly, the spring 144 and spring 146 are loaded
(e.g., compressed) and apply a force against the head 168 of
the cutting tool 142. In some variants, an operator can be
notified that the cutting tool 142 has contacted the contact
surface 148 by the arming bolt 138 ceasing to rotate or by
way of a visual inspection, which can be by way of one of
the apertures described herein. In some variants, the operator
may rotate the arming bolt 138 to position the cutting tool
142 at a position that 1s not contacting the contact surface
148, which can result 1in the spring 144 and/or spring 146
providing a reduced cutting force. In some vanants, the
spring 144 and/or spring 146 can be compressed or ten-
sioned to varying degrees to provide different cutting forces,
which can be modulated to cut cables and the like of varying
materials and/or sizes. As described herein, the cutting
device 100 may not deploy (e.g., fire) with the arming bolt
138 connected to the cutting tool 142. Accordingly, the lever
112 can lock the cutting tool 142 1n position and the arming,
bolt 138 can be removed without the cutting tool 142
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deploying. In some vanants, the cutting tool 142 cannot be
deployed with the arming bolt 138 gripping the cutting tool

142.

FIGS. 9A and 9B illustrate the lever 112 and related
components. As described herein, the lever 112 can be
moved 1n and out of the recess 108 to lock or release the
cutting tool 142. The lever 112 can be coupled to the cutting
device 100 (e.g., housing 102) with the fastener 110 (e.g.,
shoulder screw or bolt). The fastener 110 can be positioned
through a hole 198 of the lever 112 to secure the lever 112
to the housing 102. The fastener 110 can 1nclude a threaded
portion 194, which can be screwed 1nto the aperture 162 of
the housing 102. The fastener 110 can include a smooth
portion 192 around which the lever 112 can be rotated. The
lever 112 can be rotated around the fastener 110 between the
locked positioned within the recess 108 and unlocked posi-
tion without the recess 108. A washer 196 can be disposed
between the head of the fastener 110 and the housing 102.

The lever 112 can include an arm 200. The arm 200 can
be grasped by the operator to rotate the lever 112 between
the locked and unlocked configurations. The arm 200 can be
a longitudinal portion. As shown in FIGS. 1A and 1B, a link
118 can couple the end of the arm 200 to the housing 102 to
retain the lever 112 in the recess 108 and impede deployment
of the cutting tool 142. The arm 200 can have a lever
aperture 114 positioned on an end thereof and the housing
102 can have a housing aperture 116. The link 118 can be
inserted 1nto the lever aperture 114 and housing aperture 116
to prevent the lever 112 from rotating out of the recess 108
to allow the cutting tool 142 to deploy.

Returming to FIGS. 9A and 9B, the lever 112 can include
a protrusion 202. The protrusion 202 can extend from a
surface of the lever 112 that 1s opposite the head of the
tastener 110. The protrusion 202 can have an oval periphery.
The protrusion 202 can have an oval periphery that 1s curved
about a central axis of hole 198. The protrusion 202 can have
an oval periphery with a curved inner and outer indent. The
curved mner and outer indent can correspond to inner and
outer curves of the guide slot 164. The protrusion 202 can
have an oval periphery that 1s curved to move through the
guide slot 164 as the lever 112 1s rotated.

The protrusion 202 can have a contact point 220 that can
contact a portion of the cutting tool 142 to impede deploy-
ment. In some vanants, the contact point 220 can contact the
contact surface 178 of the cutting tool 142 to impede
deployment. The lateral distance 218 between the contact
point 220 and the central axis of the hole 198 and the
distance 222 between the central axis of the hole 198 and the
end of the arm 200 can be used to determine the moments
(e.g., torques) applied to the lever 112 by the spring 144
and/or spring 146 and the link 118. For example, the spring
144 and/or spring 146 can apply a force against the cutting
tool 142 which pushes the cutting tool 142 against the
protrusion 202 (e.g., the contact point 220) to generate a first
moment (e.g., first torque). The first moment can be calcu-
lated by multiplying the distance 218 by the force applied by
the spring 144 and/or spring 146. The link 118 positioned at
a distance 222 can provide an equal and opposite second
moment (e.g., second torque) to prevent the first moment
from rotating the lever 112 about the fastener 110 to deploy
the cutting tool 142. The second moment can be calculated

by multiplying the distance 222 by the reactionary force
provided by the link 118. The spring 144, spring 146, and/or

link 118 can be selected and/or modified such that the link
118 does not break from the first moment applied by the
spring 144 and/or spring 146. In some variants, the distance
218 and/or distance 222 can be altered to reduce and/or
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increase the first and/or second moments. The ratio of the
distance 218 and/or distance 222 can determine the amount
of force that can be applied by the lever aperture 114 and/or
spring 146 without prematurely breaking the link 118 and/or
the kind of link 118 that can be used.

FIG. 10A 1illustrates a section view of the cutting device
100 in an armed configuration. The arming bolt 138 has been
removed, leaving the lever 112 to impede deployment of the
cutting tool 142. As 1llustrated, the lever 112 1s rotated into
the recess 108 such that the lever 112 contacts the cutting
tool 142. As described herein, the protrusion 202 extends
through the guide slot 164 such that the contact point 220 of
the protrusion 202 contacts the contact surface 178 of the
cutting tool 142. The cutting tool 142 and/or spring 146,
previously loaded by the arming bolt 138, apply a force
against the cutting tool 142 1n the direction of arrow 206,
urging the cutting tool 142 to move in the direction of arrow
206 to cut a cable or the like positioned 1n the hole 106. The
contact between the lever 112 (e.g., the protrusion 202) and
the cutting tool 142 impedes deployment of the cutting tool
142 1n the direction of arrow 206. The cutting tool 142
applies a force against the protrusion 202, urging the lever
112 to pivot about fastener 110 such that the protrusion 202
moves 1n the direction of arrow 208 within the guide slot
164. The load applied by the cutting tool 142 against the
lever 112 (e.g., the contact point 220 of the protrusion 202)
can be 1n line with the shaft 166 of the cutting tool 142 to
translate the cutting tool 142 straight (e.g., avoid deviating
sideways, binding, etc.). As described herein, the link 118
can couple the lever 112 (e.g., arm 200) to the housing 102
to prevent the lever 112 from rotating out of the recess 108
and the protrusion 202 from moving in the direction of arrow
208 and out of the direction of movement of the cutting tool
142.

The link 118 can be removed, broken, corroded, disinte-
grated, melted, and/or otherwise compromised to allow the
lever 112 to be rotated by the force applied thereto by the
cutting tool 142. As 1llustrated 1n FIG. 10B, the link 118 was
compromised such that the lever 112 was rotated out of the
recess 108 in the direction of arrow 210 by the deployment
of the cutting tool 142 by the spring 144 and/or spring 146.
The cutting tool 142 moving in the direction of arrow 206
moved the protrusion 202 within the guide slot 164 such that
the cutting edge 170 of the cutting tool 142 passed over the
hole 106 and/or into the stop block 154, cutting the cable or
the like positioned through the hole 106. As described
herein, the head 168 of the cutting tool 142 can move within
the guide block 150 to facilitate smooth translation of the
cutting tool 142 to cut the cable or the like. As described
herein, the cutting edge 170 can move into the stop block
154, which can break the stop block 154. FIG. 10C 1llus-
trates the arm 200 of the lever 112 rotated out of the recess
108, indicating that the cutting tool 142 has deployed. The
cutting device 100 can be operational at any depth of water
(c.g., the operation of the cutting device 100 1s not depth
dependent) or altitude.

FIG. 11 illustrates the stop block 154, which can also be
referred to as a backstop. As described herein, the stop block
154 can have an angled edge 155, which can correspond to
the cutting edge 170. The angled edge 155 can have an angle
the same as or similar to the angled edge 155. The cutting
edge 170 of the cutting tool 142, when deployed, can hit the
angled edge 155, which can result in the breaking of the stop
block 154. The stop block 154 can be positioned on an
opposing side of the hole 106 relative to the cutting tool 142.
The stop block 154 can be made of a polymer, such as
plastic, and/or another material (e.g., fiberglass).
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FIGS. 12A and 12B 1illustrate a weight 500 (e.g., anchor)
coupled to a cable 300 retaining one or more items 400,
cutting device 100, and float 600 proximate the ocean floor
or suspended at a depth i the ocean. The float 600 can
provide an upward buoyant force in the direction of arrow
214 while the weight 500, one or more 1tems 400, and/or
cutting device 100 can supply an equal or greater force in the
direction of arrow 212. It can be diflicult to retrieve the one
or more items 400 positioned underwater. Accordingly, the
cutting device 100 can be used by an operator to remotely
sever the cable 300 securing the tloat 600, one or more items
400, and/or cutting device 100 to the weight 500 to allow the
float 600 to pull the one or more i1tems 400 and/or cutting
device 100 to the ocean surface. As illustrated 1in FIG. 12B,
the cutting device 100 can be actuated to deploy the cutting
tool 142 to sever the cable 300 to the weight 500 such that
the tloat 600, one or more 1tems 400, and/or cutting device
100 are free to float to the ocean surface from the upward
buoyant force of the float 600 1n the direction of arrow 214.
In some variants, no weight 500 1s used. As described herein,
in some variants, the cutting device 100 can fire upon
reaching a particular depth of water, severing the cable 300
to allow the tloat 600 to tloat the one or more 1tems 400 to
the surface before the one or more 1tems 400 and/or other
components 1mplodes from excessive pressure.

In some scenarios, 1t may be desirable to not retrieve the
one or more 1tems 400 and prevent others from accessing the
one or more items 400. In such scenarios, the float 600 and
the weight 300, one or more 1tems 400, and/or cutting device
100 may apply equal and opposite forces, suspending the
one or more items 400 (e.g., data recorder, surveillance
technology, etc.) at a depth 1n the ocean. When desired, the
cutting device 100 can be actuated to deploy the cutting tool
142 such that the cable 300 securing the cutting device 100,
one or more 1tems 400, and/or weight 500 to the tloat 600
can be severed, allowing the weight 500, cutting device 100,
and/or one or more 1tems 400 to sink to the ocean floor to
prevent retrieval. In some variants, a weight 500 may not be
used and the weight of the cutting device 100 and/or one or
more 1tems 400 1s suilicient. In some variants, the examples
described 1n reference to FIGS. 12A-13 can similarly be
utilized 1n other environments, such as in the air.

The cutting device 100 can be utilized in many scenarios.
For example, a cargo plane may retain cargo using a cable.
A system to release the cable from securing the cargo may
fail. Accordingly, the cutting device 100 can be used to cut
the cable to release the cargo 1n the event of an emergency.
In another example, a cable can secure one or more cars
betfore a race. The cable can be severed to release the cars at
the same moment to ensure an equal start. In another
example, a tow truck may utilize a cable to tow one or more
cars. In some scenarios, it may be desirable to sever the
cable 1n the event of an emergency. Accordingly, the cutting
device 100 can be used to cut the cable to release the one or
more cars. In another example, a boat may pull a participant
of a watersport (e.g., water skiung, wake boarding, wake
surfing, tubing, etc.) with a cable or the like. In an emer-
gency, the cutting device 100 may be used to sever the cable
or the like to release the participant. In another example, the
cutting device 100 may be used to cut the power and/or data
cable inside of an electric vehicle to cut off power being
supplied from a battery to one or more other electrical
components within the electric vehicle (e.g., the motor,
headlights, suspension system, navigation system, commu-
nications system, etc.), which may be desirable in the event
of an emergency to prevent fire, electric shock, or other
similar hazards. In another example, the cutting device 100
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may be used to cut a data cable or fiber, which may be
positioned deep within the ocean. For example, ocean pres-
sures may push two connectors of a data cable together such
that the connectors cannot readily be disconnected. Accord-
ingly, the data cable may be cut by the cutting device 100.
Actuation of the cutting device 100 in any of these scenarios
can be accomplished using the techniques described herein.
In addition, 1n the scenarios above in which the cutting
device 100 1s used for emergency purposes, actuation of the
cutting device 100 can occur 1n response to a signal (e.g., an
clectrical signal) being received by the cutting device 100
from a sensor that detects a force exceeding a threshold force
(e.g., 1n newtons) and/or that detects a force exceeding a
threshold force that 1s 1n a direction different than a direction
of travel of a vehicle, 1n response to a signal (e.g., an
clectrical signal) being received from another component
within the vehicle indicating that a safety mechanism has
been deployed (e.g., airbags, a fire alarm, emergency light-
Ing, an emergency transmission, €tc.), 1n response to a
button, switch, lever, or other type of actuator being engaged
by an operator (e.g., a pilot, a captain, a driver, a passenger,
etc.), and/or the like.

The cutting device 100 and the components thereof can be
made of a variety of materials, which can include metals
(e.g., aluminum, anodized aluminum, steel, stainless steel,
titanium, etc.), metal alloys, polymers (e.g., plastics), ceram-
ics, composites (e.g., carbon fiber), and/or others. The cut-
ting device 100 can have different life expectancies (e.g., 5,
10, 20, 30, 40, 50, 100 or more years), which can vary based
on the matenal selected. The cutting device 100 and com-
ponents thereol can be manufactured using a variety of
techniques, which can include casting, machining, 3D print-
ing, and/or others.

FIG. 14 1s a flow diagram depicting an example method
700 of arming and deploying the cutting device 100. The
flow diagram 1s provided for the purpose of facilitating
description of aspects of some embodiments. The diagram
does not attempt to 1llustrate all aspects of the disclosure and
should not be considered limiting. The order of the one or
more steps described in reference to method 700 can be
reordered and/or one or more steps can be omitted.

At block 702, the operator can insert the arming bolt 138
through the peripheral wall of the housing 102 and into the

cutting tool 142. For example, the operator can insert the
arming bolt 138 through the hole 156 of the housing 102 and

into the hole 172 of the shaft 166 of the cutting tool 142. The
arming bolt 138 and the hole 172 can be threaded to
facilitate a threaded connection.

At block 704, the operator can rotate the arming bolt 138
to move the cutting tool 142 into an armed position that
loads the spring 144 and/or spring 146. For example, the
operator can rotate the arming bolt 138 to pull or push the
cutting tool 142 toward a contact surface 148 until the shatt
166 of the cutting tool 142 contacts the contact surface 148.
In some varnants, the spring 144 and/or spring 146 can be
compressed between a head 168 of the cutting tool 142 and
the contact surface 148 to load the spring 144 and/or spring
146. In some vanants, the spring 144 and/or spring 146 can
be pulled into tension by the movement of the cutting tool
142, loading the spring 144 and/or spring 146. The gwmde
block 150 can prevent the cutting tool 142 from rotating
during arming of the cutting device 100.

At block 706, the lever 112 can be moved into a locked
configuration (e.g., within the recess 108) that blocks
deployment of the cutting tool 142. In some variants, the
lever 112 can be rotated such that a contact point 220 of the
protrusion 202 of the lever 112 contacts the contact surface
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178 of the cutting tool 142 to impede movement of the
cutting tool 142. The protrusion 202 of the lever 112 can
move through the guide slot 164 of the housing 102. The
lever 112 can be rotated around a fastener 110 (e.g., pivot).
In some variants, as described herein, the lever 112 can be
rotated around a protrusion (e.g., cylinder) extending from
the housing 102 mstead of a lever 112.

At block 708, the operator and/or an automated system
can couple the lever 112 to the housing 102 with a linkage
118 (e.g., link, fastener, clamp, etc.) to retain the lever 112
in the locked configuration. The linkage 118 can couple an
end of the lever 112 (e.g., an end of the arm 200) to the
housing 102, which can balance the moments being exerted
on the lever 112 as described herein. The linkage 118 can be
inserted 1nto a housing aperture 116 of the housing 102 and
an lever aperture 114 of the lever 112 to secure the lever 112
in the locked configuration.

At block 710, an operator can insert a cable or the like into
the opening 106 of the housing 102. In some variants, the
cable or the like can be mnserted into the opening 106 after
coupling the lever 112 to the housing 102 with a linkage 118
to retain the lever 112 in the locked configuration, as
described in reference to block 710.

At block 712, an operator can isert the stop block 154
into the housing 102. In some variants, the stop block 154
can be inserted into the recess 158. The stop block 154 can
be secured 1n place with the bolts 103, as described herein.

At block 714, the arming bolt 138 can be removed. In
some variants, the arming bolt 138 can be unscrewed from
the cutting tool 142 and removed from the housing 102.

At block 716, the link 118 can be released, broken, and/or
otherwise compromised, by at least the methods described
hereimn (e.g., corrosion by the application of an electrical
current, etc.), to permit the lever 112 to move to an unlocked
configuration (e.g., rotated out of the recess 108 of the
housing 102) such that the cutting tool 142 can deploy
toward the opeming 106 of the housing 102 to cut the cable
or the like positioned therein. The contact surface 178 of the
cutting tool 142 can apply a force (e.g., push) against the
contact pomnt 220 of the protrusion 202 such that the
protrusion 202 moves within the guide slot 164 to move to
a position that does not impede the deployment of the cutting
tool 142. The cutting tool 142 can pass over the opening 106
to sever the cable or the like therein. In some variants, the
cutting tool 142 can advance nto a stop block 154, which
can break the stop block 154 upon impact. The stop block
154 can be replaced upon breaking. In some variants, the
cutting tool 142 can be used through multiple arming and
deployment cycles. In some variants, the cutting tool 142
can be replaced as needed. The guide block 150 can facilitate
sliding of the cutting tool 142 to deploy and/or impede
rotation of the cutting tool 142 during deployment.
Terminology

All of the methods and tasks described herein may be
performed and fully automated by a computer system. The
computer system may, 1n some cases, include multiple
distinct computers or computing devices (for example,
physical servers, workstations, storage arrays, cloud com-
puting resources, ¢tc.) that communicate and interoperate
over a network to perform the described functions. Each
such computing device typically includes a processor (or
multiple processors) that executes program instructions or
modules stored 1n a memory or other non-transitory com-
puter-readable storage medium or device (for example, solid
state storage devices, disk drives, etc.). The various func-
tions disclosed herein may be embodied in such program
instructions, or may be implemented 1n application-specific
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circuitry (for example, ASICs or FPGAs) of the computer
system. Where the computer system includes multiple com-
puting devices, these devices may, but need not, be co-
located. The results of the disclosed methods and tasks may
be persistently stored by transforming physical storage
devices, such as solid state memory chips or magnetic disks,
into a different state. In some embodiments, the computer
system may be a cloud-based computing system whose
processing resources are shared by multiple distinct business
entities or other users.

Depending on the embodiment, certain acts, events, or

functions of any of the processes or algorithms described
herein can be performed i1n a different sequence, can be
added, merged, or left out altogether (for example, not all
described operations or events are necessary for the practice
of the algorithm). Moreover, 1n certain embodiments, opera-
tions or events can be performed concurrently, for example,
through multi-threaded processing, interrupt processing, or
multiple processors or processor cores or on other parallel
architectures, rather than sequentially.
The various 1llustrative logical blocks, modules, routines,
and algorithm steps described 1n connection with the
embodiments disclosed herein can be implemented as elec-
tronic hardware (for example, ASICs or FPGA devices),
computer software that runs on computer hardware, or
combinations of both. Moreover, the various illustrative
logical blocks and modules described 1n connection with the
embodiments disclosed herein can be implemented or per-
formed by a machine, such as a processor device, a digital
signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or transistor
logic, discrete hardware components, or any combination
thereol designed to perform the functions described herein.
A processor device can be a microprocessor, but in the
alternative, the processor device can be a controller, micro-
controller, or state machine, combinations of the same, or the
like. A processor device can include electrical circuitry
configured to process computer-executable instructions. In
another embodiment, a processor device includes an FPGA
or other programmable device that performs logic operations
without processing computer-executable instructions. A pro-
cessor device can also be implemented as a combination of
computing devices, for example, a combination of a DSP
and a microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or
any other such configuration. Although described herein
primarily with respect to digital technology, a processor
device may also include primarily analog components. For
example, some or all of the rendering techniques described
herein may be implemented in analog circuitry or mixed
analog and digital circuitry. A computing environment can
include any type of computer system, including, but not
limited to, a computer system based on a microprocessor, a
mainframe computer, a digital signal processor, a portable
computing device, a device controller, or a computational
engine within an appliance, to name a few.

The elements of a method, process, routine, or algorithm
described in connection with the embodiments disclosed
herein can be embodied directly in hardware, in a software
module executed by a processor device, or in a combination
of the two. A software module can reside in RAM memory,
flash memory, ROM memory, EPROM memory, EEPROM
memory, registers, hard disk, a removable disk, a CD-ROM,
or any other form of a non-transitory computer-readable
storage medium. An exemplary storage medium can be
coupled to the processor device such that the processor
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device can read information from, and write information to,
the storage medium. In the alternative, the storage medium
can be 1ntegral to the processor device. The processor device
and the storage medium can reside 1mn an ASIC. The ASIC
can reside 1n a user terminal. In the alternative, the processor
device and the storage medium can reside as discrete com-
ponents 1n a user terminal.

Conditional language used herein, such as, among others,
can,” “could,” “might,” “may,” “e.g.,” “for example,” and
the like, unless specifically stated otherwise, or otherwise
understood within the context as used, 1s generally intended
to convey that certain embodiments include, while other
embodiments do not include, certain features, elements or
steps. Thus, such conditional language 1s not generally
intended to 1mply that features, elements or steps are in any
way required for one or more embodiments or that one or
more embodiments necessarily include logic for deciding,
with or without other mput or prompting, whether these
features, elements or steps are included or are to be per-
formed 1n any particular embodiment. The terms “compris-
ing,” “including,” “having,” and the like are synonymous
and are used inclusively, 1n an open-ended fashion, and do
not exclude additional elements, features, acts, operations,
and so forth. Also, the term ““‘or’ 1s used 1n 1ts inclusive sense
(and not 1n 1ts exclusive sense) so that when used, for
example, to connect a list of elements, the term “or” means
one, some, or all of the elements 1n the list.

Disjunctive language such as the phrase “at least one of X,
Y, or Z,” unless specifically stated otherwise, 1s otherwise
understood with the context as used 1n general to present that
an 1tem, term, etc., may be either X, Y, or Z, or any
combination thereotf (for example, X, Y, or Z). Thus, such
disjunctive language 1s not generally imntended to, and should
not, imply that certain embodiments require at least one of
X, at least one of Y, and at least one of Z to each be present.

While the above detailled description has shown,
described, and pointed out novel features as applied to
various embodiments, 1t can be understood that various
omissions, substitutions, and changes 1n the form and details
of the devices or algorithms 1llustrated can be made without
departing from the spirit of the disclosure. As can be
recognized, certain embodiments described herein can be
embodied within a form that does not provide all of the
features and benefits set forth herein, as some features can
be used or practiced separately from others. The scope of
certain embodiments disclosed herein i1s indicated by the
appended claims rather than by the foregoing description.
All changes which come within the meaning and range of
equivalency of the claims are to be embraced within their
scope.

What 1s claimed 1s:

1. A device configured to sever a cable, the device
comprising;

a housing having a peripheral wall and a hole that 1s

configured to receive the cable therethrough;

a cutting tool disposed in the housing, the cutting tool
comprising a shaft and a head having a cutting edge
configured to sever the cable;

one or more springs disposed around the shatt,

a bolt configured to extend through the peripheral wall of
the housing and into the shait of the cutting tool to arm
the device, wherein the bolt 1s configured to be rotated
to pull the cutting tool to compress the one or more
springs between the peripheral wall and the head of the
cutting tool;

a lever configured to be moved between a locked con-

figuration and an unlocked configuration, the lever
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configured to block movement of the cutting tool
toward the hole 1n the locked configuration and con-
figured to permit movement of the cutting tool toward
the hole 1n the unlocked configuration; and

a link configured to couple the lever to the housing to
secure the lever 1n the locked configuration, wherein
the link 1s configured to be compromised to allow the
lever to be moved to the unlocked configuration to
permit the cutting tool to move toward the hole.

2. The device of claim 1, comprising a guide block
disposed 1n the housing, the guide block having a central slot
configured to receive at least the head of the cutting tool,
wherein the guide block 1s configured to facilitate sliding of
the cutting tool during deployment and arming.

3. The device of claim 1, comprising a stop block dis-
posed 1n the housing on an opposing side of the hole relative
to the cutting tool, wherein the cutting tool 1s configured to
deploy over the hole and into the stop block.

4. The device of claim 3, wherein the cutting edge 1s
angled and corresponds to an angled edge of the stop block.

5. The device of claim 1, wherein the cutting edge 1s
angled.

6. The device of claim 1, wherein the one or more springs
are helical springs with closed and ground ends.

7. The device of claim 1, wherein the lever 1s coupled to
the housing with a fastener and pivots about the fastener
between the locked and unlocked configurations.

8. The device of claim 1, wherein the lever comprises a
protrusion configured to contact the cutting tool to block
movement of the cutting tool toward the hole.

9. The device of claim 8, wherein the protrusion 1s
configured to contact the cutting tool at a contact point that
1s aligned with a central axis of the shatt.

10. The device of claim 9, wherein the lever 1s configured
to rotate about a pivot that 1s a first distance away from the
protrusion, and wherein the one or more springs are con-
figured to push the cutting tool against the protrusion at the
contact point to generate a first torque.

11. The device of claim 10, wherein the link 1s configured
to couple the lever to the housing at a location that 1s a
second distance away from the pivot to generate a second
torque that 1s equal and opposite to the first torque to prevent
the lever from rotating from the locked configuration to the
unlocked configuration.

12. The device of claim 8, wherein the housing comprises
a guide slot configured to receive the protrusion therein such
that the protrusion moves through the guide slot as the lever
1s rotated between the locked and unlocked configurations.

13. A cutting device configured to sever a cable, the
cutting device comprising:

a housing having an opening configured to receive the

cable therein;

a cutting tool disposed in the housing, the cutting tool
comprising a cutting edge that 1s configured to cut the
cable received 1n the opening;

one or more springs configured to apply a force to the
cutting tool such that the cutting tool deploys toward
the opening to cut the cable;

a bolt configured to extend through the housing and nto
the cutting tool such that rotation of the bolt moves the
cutting tool to load the one or more springs;

an arm configured to be moved between locked and
unlocked configurations, the arm configured to block
deployment of the cutting tool toward the opening 1n
the locked configuration and permit deployment of the
cutting tool toward the opening 1n the unlocked con-
figuration; and
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a linkage configured to retain the arm in the locked

configuration;

wherein the linkage 1s configured to release the arm to

allow the arm to be moved to the unlocked configura-
tion to permit the cutting tool to move toward the
opening.

14. The cutting device of claim 13, further comprising a
backstop block disposed 1n the housing on an opposing side
of the opening relative to the cutting tool, wherein the
cutting tool 1s configured to deploy over the opening and into
the backstop block.

15. The cutting device of claim 13, wherein the cutting
tool comprises a shaft, and wherein the one or more springs
1s disposed around the shatt.

16. The cutting device of claam 13, wherein the arm
comprises a protrusion configured to contact the cutting tool
to block movement of the cutting tool toward the opening.

17. The cutting device of claim 16, wherein the protrusion
1s configured to contact the cutting tool at a contact point that
1s aligned with a central axis of the cutting edge.

18. The cutting device of claim 17, wherein the arm 1s
configured to rotate about a pivot that 1s a first distance away
from the protrusion, and wherein the one or more springs are
configured to push the cutting tool against the protrusion at
the contact point to generate a first torque.

19. The cutting device of claim 18, wherein the linkage 1s
configured to couple the arm to the housing at a location that
1s a second distance away from the pivot to generate a
second torque that 1s equal and opposite to the first torque to
prevent the arm from rotation from the locked configuration
to the unlocked configuration.
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20. A cutting device configured to sever a cable, the
cutting device comprising:
a housing having an opening configured to receive the
cable therein;

a cutting tool disposed in the housing that 1s configured to
cut the cable received 1n the opening;

one or more springs configured to apply a spring force to
the cutting tool such that the cutting tool deploys
toward the opening to cut the cable;

an arming mechanism configured to compress or tension
the one or more springs;

a locking mechanism configured to be manipulated
between a locked and unlocked configuration, the lock-
ing mechamsm configured to block deployment of the
cutting tool toward the opening in the locked configu-
ration and permit deployment of the cutting tool toward
the opening in the unlocked configuration; and

a linkage configured to retain the locking mechanism 1n
the locked configuration;

wherein the linkage 1s configured to release the locking
mechanism to permit the one or more springs to apply
the spring force to the cutting tool to move the cutting
tool toward the opening.

21. The cutting device of claim 20, wherein the housing
comprises one or more apertures to permit water flow 1n and
out of an interior of the housing with the cutting device
submerged in water, and wherein the one or more springs
and cutting tool are disposed 1n the iterior.
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